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INTRODUCTION
Ruminants, especially cattle, are the main reservoirs of VTEC. Human infection, caused by enterohemorhagic Escherichia coli (EHEC), is typically acquired through the ingestion of contaminated food (ground beef, raw milk, meat and dairy products, vegetables, unpasteurized fruit juices) or water (Griffin and Tauxe, 1991), through direct contact with animals, or via personto-person transmission. The prevalences of EHEC O157 were only 0.17%, while for VTEC were 68% of one thousand calf fecal samples ( The aim of this study was to investigate the verotoxigenicity, integron 1 and antibiotic resistance, including ESBLs in Escherichia coli isolated from calves of various farms during one year.
MATERIAL AND METHODS

Isolation and identification of Escherichia coli
The transport rectal swabs from calves of various farms were resuscitated in buffered peptone water (Oxoid, Basingstoke, United Kingdom) and than were subcultivated on MacConkey agar (Oxoid, Basingstoke, United Kingdom). The identification of Escherichia coli was confirmed using a Triple sugar agar (Imuna, S. Michalany, SK) or Uriselect agar (Bio-Rad Lab., Hercules, California, USA) and Entero test 24 (Erba-Lachema, Brno, CR). A total of 160 Escherichia coli were isolated during one year.
Susceptibility test
Minimal inhibitory concentration (MIC) was determined by colourimetric broth microdilution method according to CLSI guidelines (Vet 01-S2 and M100-22) with using antimicrobial agents ampicillin, ampicillin+sulbactam, ceftriaxone, ceftiofur, cefquinome, ceftazidime, ceftazidime+clavulanic acid, streptomycin, spectinomycin, neomycin, enrofloxacin, chloramphenicol, florfenicol, tetracycline and cotrimoxazol. CTX-M production was phenotypically detected by interpretative reading of MIC cephalosporins PCRs were carried out in a total volume of 25 μl containing 1 μl of template DNA, each of the primers at 20 pmol, the four deoxynucleoside triphosphates each at 200 µM, PCR buffer, 1.5 mM MgCl2 and 1 U of Platinum Taq DNA polymerase (Invitrogen, Carlsbad, California, USA). PCR amplifications consisted of denaturation at 94 °C for 5 min, 30 cycles at 94 °C for 1 min, at the annealing temperature specific for each primer for 1 min, and at 72 °C for 1 min in a thermal cycler (C1000, Bio-Rad Lab). The amplified DNA was visualized in 1 % agarose gels stained with Gold View Nucleic Acid Stain and a 100 bp ladder was used as standard.
RESULTS
Antibiotic resistance in Escherichia coli isolates
The percentages of antibiotic resistance in the 160 Escherichia coli isolates recovered from calves during one year are shown in Table 2 . Resistances to ampicillin, streptomycin and tetracycline were detected in similar very high percentage of isolates (78.6%/77.5%/76.9%). Resistance to neomycin was detected in 51.5 % isolates; to chloramphenicol and florfenicol in 30% vs. 10% isolates; to cotrimoxazol in 29.3% isolates; to enrofloxacin in 16.8 % isolates; to ampicillin with sulbactam in 8.1% isolates; to ceftiofur (3rd generation) in 4.4 % and cefquinome (4th generation) only in 1.8 % isolates. MIC 90 of enrofloxacin in Escherichia coli resistant isolates were very high and reached 32 mg/L.
A total of 160 Escherichia coli strains isolated from calves during one year period were investigated for verotoxigenicity, integron 1 and antibiotic resistance. Selected 30 verotoxigenic or integron 1 positive E. coli isolates were studied for antibiotic resistance genes, including the detection of extended-spectrum ß-lactamases and plasmid replicon profiling. Resistances to ampicillin, streptomycin and tetracycline were the most frequent detected and followed by resistance to neomycin, cotrimoxazol, chloramphenicol, florfenicol and enrofloxacin. Two ceftiofur resistant strains were positive for CTX-M 1 with plasmid of FIB incompatibility group. B/O and F1B plasmids were the most frequently carried replicons in VTEC. Majority of strains belonged to commensal phylogenetic group A. In conclusion, commensal Escherichia coli of calves are a reservoir of ESBL. 
Mechanisms of antibiotic resistance
A total of 160 Escherichia coli strains isolated from calves were selected for verotoxigenicity (vt1, vt2) and integron 1 (int1) by PCR amplification. Thirty verotoxigenic or integron 1 positive E. coli isolates were found and studied for antibiotic resistance genes, plasmid replicon profiling and phylogenetic analysis. Table 3 shows the distribution of antibiotic resistance genotypes within four groups of strains; first are vt1 and int1 positive isolates, second vt2 and int1 positives, third are VTEC without integron and fourth group of strains are non VTEC with int1 gene. The integron 1 associated genes, e.g. the sulfonamide resistance genes (sul1-3), encoding dihydropteroate synthases were present in 13 VTEC and 8 nonVTEC strains. However dfrA gene encoding trimethoprim resistance gene was present only in two int1 positive VTEC isolates. The aadA gene, which encodes an aminoglycoside adenylyltransferase that confers resistance to streptomycin and spectinomycin, was detected in 11 strains with int1 (2 nonVTEC and 9 VTEC), however aadA was present in 3 VTEC isolates without integron 1, also. The presence of tetA and tetB genes, the efflux-type tetracycline resistance genes were detected in all 30 isolates; tetA alone in 11 isolates, while tetB in 10 isolates; both genes were in 9 isolates. Genes floR encoding florfenicol resistance and cat gene encoding chloramphenicol acetyltransferase were present in 3 integron 1 positive VTEC isolates and in one nonVTEC one. Gene floR and gene cml encoding chloramphenicol resistance were detected alone in int1 positive VTEC, also. Only simple betalactamase blaTEM-1 was identified in 29 ampicillin-resistant isolates. The blaCTX-M-1 gene (Genbank EU401703) was found in two ceftiofur resistant isolates, which also contained blaTEM-1, tetA and vt1. By PCR-based replicon typing a plasmid of FIB incompatibility group was detected in both isolates. Majority of VTEC strains belonged to commensal phylogenetic group A (83%) and two strains to B1 group. Two VTEC strains of belonged to the pathogenic group B2, contained eaeA gene, also. Analysis of ß-lactamase, tetracycline-resistant, florfenicol-resistant, chloramphenicol-resistant and integron 1 genes resulted in the identification of 20 resistance genotypes (Table  3) . B/O and F1B plasmids were the most frequently carried replicons in our collection. vt2, int1, aadA, sul1, sul2, tetA, blaTEM B/O, F1C, F1B 1 vt2, int1, aadA , sul1, sul2, tetA, tetB B/O, F1C 1 vt2, int1, sul1, sul2, tetA, tetB, blaTEM, eaeA B/O, F1A, F1B, I1 1 vt2, int1, aadA, sul3, tetA, blaTEM, cmlA F1B, I1 2 vt2, int1, sul1 , sul2, tetB, blaTEM, floR , cat B/O, F1B, I1 1 vt2, int , aadA, dfrA, sul1, sul2, tetA, blaTEM , floR, cat F1B, I1 2 vt1, blaTEM, tetA, F1B 2 vt1, vt2, sul2, tetA, blaTEM, eaeA B/O, F1B, I1 1 vt1, vt2, aadA, sul1, sul2, tetB, blaTEM F1A, F1B 1 vt1, vt2, aadA, dfrA, sul2, tetA, blaTEM B/O, F1B 1 vt1, vt2, aadA, sul1, sul2, tetA, tetB 
CONCLUSION
With this study we have confirmed the presence of antibiotic resistant verotoxigenic E.coli in healthy calves entering the food chain. Ceftiofur resistant strains of E.coli were positive for CTX-M 1 with plasmid of FIB incompatibility group. We have also shown a broad diversity of genes encoding for antibiotic resistance. Majority of verotoxigenic strains belonged to commensal phylogenetic group A.
